Introduction
It is now well recognized that oceanic emission of sulfur compounds (mainly dimethylsulfide (DMS)) represents an important source controlling the global sulfur budget in the atmosphere [Andreae, 1986; Bates et al., 1987] . Both laboratory studies [Hatakeyama et [Savoie and Prospero, 1989 ] but seem to increase at higher latitudes [Berresheim, 1987; Pszenny et Polar ice cores can provide a unique record of environmental changes and are in this way useful to investigate the respective contributions of marine emissions and anthropogenic inputs and the natural variations linked with climate change. The few studies that investigated MSA and sulfate content of polar ice suggested that the natural sulfur cycle observed in Antarctica is modulated during ENSO developments or during cold climatic conditions [Legrand et al., , 1992 . Greenland ice cores revealed a drop of the MSA/nssSO4 2-ratio over the last 100 years [Whung et al., 1989] , probably related to the increasing impact of fossil fuel burning. Ice core studies can enhance our understanding of the sulfur cycle in high-latitude regions, but little is known about the transfer of MSA and nssSO42-between the atmosphere and the ice. This knowlegde gap currently limits the interpretation of such records since some studies indicate substantial reworking of the atmospheric signal in shallow ice [Mulvaney et al., 1992] .
In this paper we present results from two locations on the 
Snowpit Sampling
Several snowpits were dug during these experiments to assess change in the atmospheric signal during aging of the accumulated snow. Again, the greatest care was taken to prevent contamination: the pits were dug at locations remote from local activities, with personnel wearing the same type of clothing as described above. After excavation of the snowpit, several additional centimeters were shaved from the sampling wall just prior to collection of each sample, using clean polyethylene and plexiglass tools. A sample consisted of six 30-mL polypropylene mailing tubes with screw caps (diameter 1.5 cm) that were pushed directly into the wall for sampling. The tubes were prepared and handled according to the same protocol as the vials used for the fresh snow collection. During ATM90 the snowpit was not sampled at fixed depth intervals below the surface. Rather, the stratigraphy of the layers was observed on the wall before sampling, using a backlight pit. The collection of samples within each of the stratigraphic layers is more time consuming than sampling at a fixed interval, but analysis reveals far more details on the seasonality of the deposition and on the fimification processes since layers are well preserved. A deeper snowpit dug during ATM92 was sampled without taking the stratigraphy into account. Samples were collected every 5 cm with a coring device made of Teflon and stored in air-tight glass bottles; they were processed and analyzed in the same way However, ascribing the spring peak of sulfate and MSA principally to April and the summer MSA peak to AugustSeptember, as suggested by the aerosol measurements, implies that there is little accumulation of snow in winter, at least during the few years studied. These observations will have to be taken into account in ice core studies which will investigate the poorly known preindustrial sulfur budget in the high noahern latitudes.
